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(57) Abstract 



The present invention provides a peptide having the amino acid sequence of human galanin. The amino acid sequence of 
this peptide is: GWTLNSAGYLLGPHAVGNHRSFSDKNGLTS. The present invention further provides DNA clones encoding 
the peptide and to therapeutic uses of the peptide. 
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Bas Pair Number -20 -10 

* * * * * 

5 • AGCGCAGCTCAAG 

10 20 30 40 50 60 

* * * * * * 



ATGGCCCGAGGCAGCGCCCTCCTGCTCGCCTCCCTCCTCCTCGCCGCGGCCCTTTCTGCC 
MetAlaArgGlySerAlaLeuLeuLeuAlaSerLeuLeuLeuAlaAlaAlaLeuSerAla 



70 80 90 100 110 120 

* * * * * * 

TCTGCGGGGCTCTGGTCGCCGGCCAAGGAAAAACGAGGCTGGACCCTGAACAGCGCGGGC 
SerAlaGlyLeuTrpSerProAlaLyaGluLysArgfil yTrpThrLeu AsnfiftrAl aGly 



130 140 150 160 170 180 

* * * * * * 

TACCTGCTGGGCCCACATGCCGTTGGCAACCACAGGTCATTCAGCGACAAGAATGGCCTC 

HUMAN GALANIN 

190 200 210 220 230 240 

* ***** 

ACCAGCAAGCGGGAGCTGCGGCCCGAAGATGACATGAAACCAGGAAGCTTTGACAGGTCC 
ThrSferLvsAr^lu^euAroPrftffluRBpR^pMefct.ysPrnGlvgerPh^A^pRrgSgr 

GALANIN xnPNA ASSOCIATED PEPTIDE 

250 260 270 280 290. 300 

* * * * * * 

ATACCTGAAAACAATATCATGCGCACAATCATTGAGTTTCTGTCTTTCTTGCATCTCAAA 
IleProGluAsnAsnTleMetrArgThrTI^^^ 



310 320 330 340 350 360 

* * * * * * 

GAGGCCGGTGCCCTCGACCGCCTCCTGGATCTCCCCGCCGCAGCCTCCTCAGAAGACATC 

Gluftl nfllyftl flTiftu?ispArgLeuLeuAapLfiuPrQAlaAlaftlaSerSerGluftapIle 

370 360 390 400 410 420 

* * * * * * 

GAGCGGTCCTGAGAGCCTCCTGGGCATGTTTGTCTGTGTGCTGTAACCTGAAGTCAAACC 

430 440 450 460 470 480 

* * * * * * 

TTAAGATAATGGATAATCTTCGGCCAATTTATGCAGAGTCAGCCATTCCTGTTCTCTTTG 

490 500 510 520 530 540 

* * * * * * 

CCTTGATGTTGTGTTGTTATCATTTAAGATTTTTTTTTTTTTTGGTAATTATTTTGAGTG 

550 560 

* * 

GCAAAATAAAGAATAGCAATTA (n ) 
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or claim 2 . 

10. A m thod of scr ening compounds for galanin agonist 
or antagonist activity comprising assessing the ability of 
the compound to compete with the peptide as claimed in 
claim 1 or claim 2 for binding to cell receptors and 
assessing the biological of the compounds which 
competitively bind. ^ . _ 
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CLAIMS : - 

1. A polypeptide having the following amino acid 
sequence t- 

GWTLNSAGYLLGPHAVGNHRSFSDKNGLTS 

5 or a functional equivalent thereof or a fragment thereof. 

2. A polypeptide as claimed in claim 1 in which the 

polypeptide fragment has the following amino acid 

sequence : - 

GWTLNSAGTLLGPHAVGNHRSFSDKNGLTS 

10 3. A cDKA molecule encoding the peptide as claimed in 
claim 1 or 2, the cDKA molecule having a sequence 
substantially as shown in Figure 1 from nucleotide 97 to 
186 or from nucleotide 97 to 145 or a functionally 
equivalent sequence. 

15 4. A DNA molecule encoding human preprogalanin and , 

galanin mRHA associated peptide, the DNA molecule having a 
sequence substantially as shown in Figure 1 or a 
functionally equivalent sequence. 

5. A method of producing human galanin comprising a cell 
20 transformed with the DNA molecule of claim 3 or 4 under 

conditions which allow the expressions DNA sequence and 
recovering the human galanin. 

6. A method as claimed in claim 5 in which the cell is a 
bacteria. 

25 7. A method of modulating pancreatic activity in a human 
subject comprising administering to the subject a 
therapeutically effective amount of the peptide as claimed 
in claim 1 or claim 2. 

8. A method of stimulating the production of growth 

30 hormone in a human subject comprising administering to the 
subject a therapeutically effective amount of the peptide 
as claimed in claim 1 or claim 2. 

9. A method of attenuating cardiac vagal function in a 
human sub j ct comprising administ ring to the sub j ct a 

35 therapeutically effective amount of the p ptide of claim 1 
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activity of endocrine pancreas in pancr atic 
disord rs . 



3. 



15 



20 



25 



30 



a P ° tent stimulator of growth hormone which acts 
independently of growth hormone releasing hormone. 

4. as an attenuator of cardiac vagal function. 

5. As yet not well characterised effects in the nervous 
r __ system e ,g. its depletion in Alzeimers disease, 

effects on appetite, prolactin release etc. 

10 fi M , E ^ erimentS C ° ndUCted u8in * rat models support the 
10 first three uses, while studies in humans set out above 
with human galanin demonstrate the ability of human 
galanin to modulate insulin secretion, growth hormone 
secretion and cardiac vagal functions. 

Prior to the present invention the possible 
therapeutic uses of galanin were largely restricted due to 
the species specific pharmacological action of galanin 
i.e. exogenous human galanin when administered to humans 
would have a different pharmacological effect than 
commercially available pig and rat galanin. Prior to the, 
present invention the reasons for this species specificity 
was not understood. It is now believed that the species 
specificity is due, at least in part, to the several amino 
acxd striking differences between human galanin and that 
of other species and of particular note is not extended by 
glycine at its C-terminal, and that in its place is a 
serine residue which excludes the possibility of amidation 
after post-translational cleavage in vivn. 

It will be appreciated by persons skilled in the art 
that numerous variations and/or modifications may be made 
to^ the invention as shown in the specific embodiments 
without departing from the spirit or scope of the 
invention as broadly described. The present embodiments 
are, therefore, to be considered in all respects as 
illustrative and not restrictive. 
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The effect »f human oalanln o n blood glucose and secretion 

of qiucor ^gulatorv hormonfis In humans 

Preliminary data for one subject indicate that the 

administration of human galanih according to the protocol 
5 described in Pig. 4, to achieve maximal circulating levels 

of 1 x 10" 9 M and 4 x 10" 9 M human galanin, resulted in 

a detectable suppression of insulin secretion (Pig. 6; 

Y-Axis units : mlU/L) . This was associated with an 

elevation of plasma glucose relative to the control 
10 situation (Fig. 6; Y-Axis units : mM) . 

The effect of human cral atiin on growth hormone secret j^n 
The adminstration of human galanin to human 

volunteers according to the protocol described in Fig. 4 

resulted in an elevation of growth hormone levels at 
15 circulating levels of both 1 x 10~ 9 M and 3-4 x 10" M 

human galanin in the two subjects studied to date. The 

effect of human galanin in one of these two subjects at 

the two dosage rates employed is shown in Fig. 7. 

Cardiovaf j^nla-r Effects 
20 The effect of human rtalanin on blood pressure and 

vagal ner v * function In the anftR*thet 1 ,694 ca * 

The intravenous injection of human galanin into 

anaesthetised cats resulted in an attenuation, of cardiac 

vagal slowing of heart rate. 

25 rafdiovasci i 7»T- effect of human <Tfl1anln in hwnane 

The infusion of human galanin into humans as detailed 
in Fig. 4 resulted in an increase in pulse rate (see 
Fig. 5), consistent with an effect of human galanin on 
attenuation of vagal function in the human. 
30 From studies conducted to date it is believed that 

human galanin will have a number of therapeutic uses 
including: - 

1. Inhibition of gastrointestinal activity, e.g. as an 
antidiarrhea agent. 
35 2. Inhibition of insulin secretion .g. modulat 
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taDNA library Sere ninot 

The cDNA libraries describ d above wer screen d with 
the 230 base pair PCR product encoding the sequence of 
neuroblastoma preprogalanin. The probe was excised from a 
5 gel and purified using gene clean before labelling (25ng) 
with a 32 dCTP in a random priming reaction (kit No. 
8 187 SA V BRL ) r ~ Approximately 6 x 10 5 plagues were "plates 
on 2YT plates (A3, Maniatis) lifted onto High Bond N nylon 
filters (Amersham) and fixed according to the 
10 manufacturer's recommendations. Pre-hydridisation and 
hybridisation were performed at 65°C as described 
above. Filters were washed to a stringency of 0.1% SDS 
/0.1% SSC at 65 °C and exposed overnight to X-ray film 
with i tens if ying screens. 
15 BlQOd Glucose -and Secretion of Gluco-Recrulatorv Hormones 
The Administration of Human Galanin to Conscious Rats 

Rats were maintained on established diets and 
cannulated under anaesthesia. The rats were then allowed 
to recover and infused with glucose. Ten minutes later a 
20 bolus dose of human galanin was administered and blood 
samples were taken over the next three hours. Following 
the sampling procedures the animals were sacrificed. 

An elevation of blood glucose levels was observed in 
response to bolus administration of 350 yq (110 nmol; 
25 Fig. 2a) and 250 pg (80 nmol; Fig 2b) human galanin. 

the elevation of blood glucose levels in response to the 
administration of 250 jjg (80 nmol in Fig. 2c) human 
galanin correlates with a drop in levels of circulating 
insulin. 

30 gppwtft Honnpng secretin 

Infusion of Human Galanin into Humans 

The experimental protocol for the infusion of human 
galanin into humans to achieve maximal circulating levels 
of galanin of approximately 3-4 x 10~ 9 M is shown in 
35 Figur 4. 
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of PCR product bands was established by South rn blotting 
(E Southern, J. Mol. Biol, 98, 503 (1975)) the DNA onto a 
nylon membrane (Zeta probe, Bio-Rad Laboratories Inc., CA, 
USA) using 0.4M NaOH as the transfer buffer followed by 
5 hybridisation with oligo #3 . Pre-hybridisation was 
performed at 42°C in a solution of 5 x SSPE 
(IX SSPE-0.18M NaCl.lOmM NaH 2 P0 4 /lmM NaEDTA pH«7), 
0.5% sodium dodecyl sulphate (SDS) and 5 x Denhardt's 
solution (1 x Denhardt's solution - 0.02% Ficoll-400/0.02% 

10 bovine serum albumin/0.02% polyvinylpyrolidone-40) and 
100jig/ml heat denatured salmon sperm DNA. Hybridisation 
was performed in the same solution with the addition of 
probe for 6-12 hours at 42°C. The oligo was labelled 
with r 32 B ATP Amersham, International Pic, UK) using 

15 T4 polynucleotide kinase (BRL, MD, USA). Blots were 

washed at 37°C in 1 x SSC (1 x SSC=0.151M NaCl/0.1675 M ,. * 
tri-sodium citrate)/ 0.1% SDS prior to exposure to X-ray ^ 
film (Kodak Eastman, NY, USA) at -70°C with an 
intensifying screen for 12 hours . 

20 f fobclonin o and sequencing: 

PCR products were separated on a gel as described 
above. The appropriate band was excised and purified by: 
using gene clean (Bio 101, CA, USA), before restriction 
digestion. The PCR product generated by preprogalanin 

25 oligos 1 and 2 was digested with Hindlll and EcoRI, 
whereas the PCR product generated with the ytlO oligos 
was digested with EcoRI, before ligation into M13mpl9. 
The M13mpl9 subclones were used to transform JM101 
competent cells (Maniatis, 1.82-1.84) and subsequently 

30 single stranded DNA was prepared using standard methods 
(Maniatis, 4.29-4.30) for sequencing (kit No. Q5800, 
Promega) . Sequencing difficulties due to secondary 
structure were overcome with the use of Taq DNA polymerase 
(kit No. Q 5540, Prom ga) , as the sequencing enzym at a 

35 reaction t mp rature of 70 °C. 
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10 



IT BuL r oi Ap f Ued °» T** Mod X 

jbub, Burwood, Australia:) . 

oligonucleotide sequence* 



1. 
2. 
3. 



2 c^d' s T rook ' Holecular clonin s' * i—i. 

-"scu, Cold Spring Harbour Press tica o ce 
15 libraries were ' " < 1989 >>- The 

- ir^- srs: ;r, v itre of 1/109 

!0 phanol/CHCl L**., ° fc ( 2ml) extracted vlth 

pre Pro :: 1 L™„ w " 0 :te t ^"rt a 230 ° air ^°* - 

1 and 2) and also to Lp^ « e ( ° liSM 
«024, Hybaid, Middx., OK) was M9 d vith tha 



* )/ then 



30 ^z^™s 5 T' geiatin ci^r^ 

200UM S f (PI,C8 ' 10mM) , DNAt (lOng-lOOug) , dNTP * 
(2001*) , Tth polymerase (0.25U, Toyobo, Japan) and 
oligonucleotides (500uM). ' 

PCR products were separated on a 3% Nuseive ael , PM r 

s gr ater 700 basepairs). The identity 
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Fig. 3 shows the effect of administration of human 
galanin on levels of blood glucose (BG; (a) 350 pq and 
(b) 250 pg) and serum insulin levels (c 250 pg) in the 
conscious rat. The arrow indicates the time point at 
which the galanin was 
5 administered; 

Fig. 4 shows the experimental protocol for infusion 
of human galanin into humans; 

Fig. 5 shows the effect of administration of human 
galanin on pulse rate in a human subject. 
10 Fig. 6 shows the effect of administration of human 

galanin on plasma glucose and insulin levels in a human 

subject ( — ♦ — saline; ■ c— lxlO~ 9 M human 

galanin — -CD— 3-4 X10" 9 M human galanin; Arrows 1 and 3 
show commencement and stoppage of galanin infusion 
respectively 
15 and arrow 2 shows when glucose administered) . 

Fig. 7 shows the effect of administration of human 
galanin or growth hormone levels in a human subject ( j-O— 
saline; • lxlO"" 9 M human galanin; — • — 3-4 x 10" M 
human galanin). 

20 EXAMPLES 

MATBRTAIiS AND METHODS 

oDNA Libraries: 

Two cDNA libraries were used for library screening 

and also as a source of template DNA for a polymerase 
25 chain reaction (PCR). The neuroblastoma cDNA library (cat 

No, HL1007, Clontech Laboratories Inc., USA) contained 

1.05 x 10 6 independent clones inserted into a AgtlO 

vector at its EcoRI cloning site. The pituitary cDNA 

library was obtained from Dr P. Seeburg (centre for 
30 Molecular Biology, University of Heidelberg, FRG) and was 

also carried in Agt 10 and cloned in the EcoRI site. 

ni < ponucleotide Synthesis x 

With th exc ption of oligonucl otid s dir cted to 

the EcoRI cloning site of AgtlO (Prom ga, VIC, 
35 Australia), all oligonucleotides were prepared on a DNA 
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a gaianln antagonist, sine it »m hi,rf k . 

th 61,111 but not activate 

th gal„ ln receptor, thus inhibiting the action of 

peptide to function a. galanin antagonist can be assessed 
inhibited insulin response to gaianln. a gaianln 

e^xecTitllT^T " " « — n^ut has no 

VslTtt J 1 " 08 — 1 "*"- ^ulln secretion. 
.11 . k l^Weptide of the present invention it 

15 »L ^ ^"^ le " 8CMSn other co^unds for 

loenT aSOnl " anti90niSt aiT wo^l d £ 

doen by receptor, impressed in R!N mSF cells. The 

antagonist activity comprising assessing the ability of 
the compound to compete with th. peptide of th. present 

"ogical of the compounds which competitively bind. 
M The present invention also relate, to galLln 

antagonist, obtained by thi. .creening method 

cl.„, "J" PZmnt in "«-Wo" ^ be more 

clearly understood, preferred form, thereof will now be 
described with reference to the following erampl.s Ind 

30 accompanying Figures in which.- 

Fig. 1 shows the nucleotide sequence of preprooalani* 
the ammo acid sequence of human gaianln and LaT^ ' 
Fig. 2 provides a comparison of the amino acid 
35 enTraT °* ^ «* «~*»" ^"e. 



WO 92/15681 



PCT/AU92/00097 



a method of producing human galanin comprising culturing a 
cell transform d with th cDNA mol cule of th e cond or 
third aspect of the present invention under conditions 
which allow expression of the DNA sequence and recovering 
5 the human galanin. 

While it is possible to form the polypeptide of the 
present invention by biological means involving 
recombinant techniques in prokaryotic or eucaryotic cells 
the polypeptides may also be formed by chemical 
10 synthesis. The decision as to which route of synthesis is 
used will depend primarily on the length of peptide to be 
synthesised. 

From preliminary results it is clear that the 
polypeptide of the present invention has therapeutic 
15 application in modulating pancreatic activity , as a 
stimulator of growth hormone and as an attenuator of 
cardiac vagal function. 

Accordingly, in further aspects the present invention 
consists in a method of modulating pancreatic activity, 
20 stimulating the production of growth hormone or 

attenuating cardiac vagal function in a human comprising 
administering the peptide of the present invention to the 
human. 

The present invention also consists in the use of the 
25 polypeptide of the present invention in the preparation of 
a medicament for modulating pancreatic activity, 
stimulating the production of growth hormone or the 
attenuation of cardiac vagal function. 

It has been demonstrated that galanin antagonists can 
30 be developed by chemical synthesis of chimeric 

galanin-like peptides. The N- terminal galanin fragment 
(amino acids 1-13 ), which binds the galanin receptor, can 
be coupled to a peptide of an o-helical structure that 
stabilises the N-t rminal portion but has no innat 
35 biological action. The resulting chmiera is d scrib d as 
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DNA molecul having a s gu nee substantially as shown in 
Figure 1 or a functionally eguival nt segu nc . 

As used herein in relation to DNA sequences the term 
"functionally equivalent sequence" is intended to cover 
5 minor variations in the DNA sequence which, due to 

degeneracy in the DNA code, do not result in the sequence 

encoding different polypeptides . • — — * - 

Further, this term is intended to cover alterations 
in the DNA code which lead to changes in the encoded 
10 peptide, but in which such changes do not effect the 
biological activity of the peptide. 

A different half life for human galanin in vivo can 
be expected, in addition to differences in binding 
affinity for specific receptors and thus potency between 
15 different species. 

Of particular interest will be the effect of human 
galanin on insulin inhibition. Infusion of both porcine 
and rat galanin through an isolated rat pancreas showed 
that both types of galanin inhibited insulin and . 
20 somatostatin release, although porcine galanin was less 
potent than rat galanin (18). In addition, rat galanin 
enhanced glucagon secretion whereas porcine galanin was 
ineffectual. The difference in activity of .pig and rat 
galanin has been ascribed to the 4 amino, acid differences 
25 that exist between them at their C-terminus. Similarly, 
the 5 amino acids that differ between human and porcine 
galanin, coupled with the difference due to amidation, 
may be responsible for the lack of expected insulin 
inhibition observed when porcine galanin was infused into 

30 human subjects ( 20 ) . Controversy concerning galanin 

action on the pancreas, and other examples of the species 
specific effect of galanin, such as the effect of galanin 
on the GI tract, indicate that it is preferablke to use 
galanin homologous to the species under investigation. 
35 in a fourth aspect the pres nt invention consists in 
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or a functional quivalent th r of or a fragm nt ther of. 

In a pr f rred mbodiment of the present invention 
the polypeptide fragment has the amino acid sequence 

GWTLNSAGYLLGPHAVNHRSFSDKNGLTS 
5 As used herein in relation to polypeptide sequences 

the term "functional equivalent- is intended to cover 
minor variations in the amino acid sequence which do not 
deleteriously affect the biological activity of the 
polypeptide.. It will be recognised by those skilled in 
10 the art that a number of modifications may be made to the 
peptide of the present invention without deleteriously 
affecting the biological activity of the peptide. This 
may be achieved by various changes, such as insertions, 
deletions and substitutions, either conservative or 
15 non-conservative in the peptide sequence where such 
changes do not substantially decrease the biological 
activity of the peptide. By conservative substitutions 
the intended combinations are:- 

G, A; V, I, L, M; D, E; N, Q; S, T; K, R, H; 

20 and F, Y, W. 

It may also be possible to add various groups to the 
peptide of the present invention to confer advantages such 
as increased potency or extended half -life in vivo without 
substantially decreasing the biological activity of the 

25 peptide. Peptides designed to perform these functions are 
described as galanin agonists. These additions and 
changes include the introduction of D-amino acid residues 
and the formation of cyclic analogues. 

In a second aspect the present invention consists in 

30 a cDNA molecule encoding the peptide of the present 
invention, the cDNA molecule having a sequence 
substantially as shown in Figure 1 from nucleotide 97 to 
186 or a functionally equivalent sequence. 

In a third aspect the pres nt invention consists in a 

35 DNA molecule encoding human pr progalanin and GMAP, the 
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region from both sources of nv» 

sequenced ,31,, revel^VL^c" IT™' ^ 

isolate clones m ,„h ( ed as a P^obe to 

S fro„ this 1^% 9 t, 00 "^" P™progalanin cohA 

that any amino acid differa ^°f' t0 M «rtal„ 

*> "u ~~^"°» °' « .*» «- n-oblastoTa ^itured 

different to that of oi» were identical but 

acid .-stitnt^l^onLra^-:" 98nera1 ' ~" 
» variability amongst t J otheT^f ""^ , 

confirming that galanin, and ghL> to a L ' ' ^ 
l»th veil conserved. HOwever^evera o T T' 
(■•ST- 23 and 26 ln galanin, f these changes 

very diff erent physi„l " Min ° 

*0 that such chan^^r^ltX tr Pe " iaS ■""-""<' 
of human galanin. Aiso Lp^«ant [s ^T" fUn °"° n 
rendered unigue by the strLnT^tittioHf g * 1 "' i '' " 
for a glycine residue at the c t. J " S<>rlne 

directly proceeding the lys^I f^"" 8 °* 
25 precursor protein. This ZJZl ZIT " "* 

-idated at its C-terminue/i Tc^T^"" " 1,01 
vhere the glycine residue serves "tlT 
proceeding residue after proteolysis To *° 
galanin may have a variety of b- V Con,M "> u - ti r' ' ta»an 
»0 differ from porcine h * 1o1 °^«1 Properties that 

„ - F"rcxne, rat, and bovine galanin 

s """ "' tin Tn inu 

mention 

sequence;- .following amino acid 
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Studies on the biological effect of tryptic fragments of 
galanln on smooth muscle pr parations (22), in addition to 
auto-radiographic binding studies on Rin 5mf pancreatic B 
cell-lines (26) and on intestinal membrane preparations 
5 (27), present conflicting results. 

The molecular biology of the galanin gene has not yet 
been examined in humans. Porcine preprogalanin is a 123 
amino acid residue protein that comprises a signal 
sequence, galanin (29 amino acids) and a 59 amino acid 

10 peptide known as galanin mRNA associated peptide (GMAP). 
The length and structure of rat porcine and bovine 
preprogalanin are similar. The 20% difference in galanin 
amino acid homology across the species is manifest over 
the C- terminal end of the peptide. The sequence in all 

15 species identified to date suggests post translational 
cleavage of glycine extended galanin followed by 
amidation. GMAP is also well conserved across the species 
which has led to speculation that it is biologically 
active; it includes a region of 35 amino acids that shows 

20 78% homology across the species and within this region a 
stretch of 17 residues that shows greater homology. 

This invention discloses the isolation and 
characterisation of human preprogalanin from a 
neuroblastoma cell line cDNA library and from a pituitary 

25 cDNA library (28). Oligonucleotides complementary to two 
conserved regions of pig and rat preprogalanin were used 
in a polymerase chain reaction (PCR) to specifically 
amplify the corresponding sequence from neuroblastoma and 
pituitary cDNA. The two amplification oligonucleotides 

30 used (No. 1 and 2) correspond to amino acids 29-37 and 
105-97 of rat and pig preprogalanin respectively, and 
flank a 230 basepair region encoding galanin and the 
N-terminus of GMAP (Fig. 1) (29). An additional 
oligonucleotide (No. 3) within this region was us d to 

35 probe for the corr ct PCR product (30). The amplified 
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balance behaviour to blood pressure control(6). 
Similarly, radioimmunoassay of galanin in the baboon brain 
showed high GAL-LI in the hypothalamus and median 
eminance, and also GAL-LI in association with limbic 
structures such as the amygdala(7). Immunohistochemistry 
and in situ studies of preprogalanin mRNA during 
development of the rat has shown tissue specific sex 
differences in galanin concentration, notably in the 
anterior pituitary(5) where its expression is eostrogen 
dependent (9). The overall distribution of GAL-LI and its 
colocalisation in discrete neuronal cells with 
catecholamines, serotonin, GABA, acetylcholine and various 
other peptides (10) strongly suggest a modulatory role for 
galanin. A noteworthy example is the coexistence of 
15 galanin with acetylcholine in nerve fibers projecting from 
the basal forebrain to the hippocampus, in the rat (11) 
and baboon (7) which has led to speculation that galanin 
may play a role in Alzheimers disease. There is, howeverY 
conflicting evidence concerning the expression of galanin 
in this region of the human brain. Although the 
physiological role of galanin in the CNS has not yet been ; 
established its pharmacology suggests a role in 
neuroendocine regulation. Injection of galanin into the 
third ventricle of rats causes increased growth 
25 hormone (13) and injection into the paraventricular nucleus 
(PVP) enhances food intake (14). 

in the PNS, distribution of GAL-LI suggests that 
galanin is widespread. Galanin distribution and its 
pharmacology, which is diverse and often species specific, 
30 both suggest a range of physiological actions for 

galanin. However, some confusion may have arisen as to 
its pharmacological role through the use of porcine 
galanin in experiments involving other species . In 
numerous mammalian species th high st concentrations of 
35 GAL-LI are found in the intestin (1), pancreas ( 15 ) , 
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nvmn m\<m i *, arm ci on^ Fn^-^ »„ r rT T Ga3arHn ^ . p 

Method of Prodis ?a Human RaUW^ 

Field of thg Tnym1rn 

The present invention relates to a peptide having the 
5 amino acid sequence of human gaianin as deduced from the 
nucleotide sequence of human preprogalanin cDNA. The 
^ present^invention further ^ ^ 

the peptxde. m addition, the present invention 
^ encompasses therapeutic uses of the peptide, and the use 
10 of the peptide in designing gaianin antagonists and 
agonists. 

Background of inve n t <»r, 

Gaianin is a putative neuropeptide which was first 
isolated from porcine small intestine in 1983(1). Porcine 
galanxn is a peptide of 29 amino acid residues which was 
named for its N-terminal glycine and amidated C-terminal 
alanine residuesfl). The cDNAs encoding gaianin have been 
cloned from three species, rat (2), porcine (3) and bovine 
(4), revealing that gaianin is a proteolytic product of a 
larger precursor protein known as pre P rogalanin (2) . 
Gaianin shows 90% homology between the species but little 
similarity to other known peptides (1). Antibodies raised 
to porcine gaianin have allowed the mapping of 
galanin-like-immunoreactivity (GAL-LI) to discrete regions 
of the Central Nervous System (CNS) and throughout the 
Peripheral Nervous System (PNS) of several other species 
including man. 

immunohistochemical mapping of GAL-LI in the CNS has 
been performed most intensively in the rat where the 

highest concentrations have been found in the median 

eminance and hypothalamus ( 5 ) . These results are 
consistent with more recent Xn BjLtn hybridisation studies 
where the localisation of preprogalanin in the rat brain 
tentatively suggests the involvement of gaianin in the 
f eding regulation of s veral factors ranging from water 



